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Replacement Sheet 



C start J 

r 



Read system data and assign an initial appro*, solution, or use flat-start 



Form Nodal Admittance Matrix. Initialize iteration count r=l 



Initialize node count p=t , and maximum real and imaginary corrections DEMX=0.0 and DFMX=0.0 # 




yes 



5 Compute Qp (pH) by relation (6) after adjusting complex 
voltage for specified value by relation ( 1 0) 



1 


lift 

f 


Sc< SH^PSHp+JQ^ 




Compute V p ** l) from relation <5), and adjust complex 
voltage for specified value by relation (10) 

i 



scish,, =psh„ +j<y 
i 



Compute V from relation (5) 



8 



JO 



Compute changes in the real and imaginary pans of tlte nodc-p 
voltage by using relation (7) and (8), and replace current value of 
DVRMX and DVIMX respectively in case any of them is larger 
$ 



J.J 



Calculate accelerated value of V ^* X) by relation 
(9> and updaie voltage for immediate use in the 
nc*t nodc-voltagc calculation by V p r =; V ^ 



> r=r+l 



ps=p+l 




( STOP 



Calculate line flow*, and 

output indications of 
transformer tap position 

and reactive power 
generation at PV-nodes 



14 



Fig, la: Prior Art: flow-chart of Gauss-Seidel Loadflow (GSL) Method 
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Form admittance matrices TYei & [YV], and factorizc them & store as stated in calculation step-d 



Crminiitc AR r & AO, r . where ial .... (m+k) and i=l ....m 




YES 



Compute [RP] asiilg cqn. (1 7) for PQ-nodcs and using cqns. (21 ) and (22) for PV-nodcs 



Solve eqn. (13) for [Aft] and update vottsflc angles using, f01 = fOl + [AG] 



|i Set voltage magnitudes of PV-nodcs equal to the specified values, 
and [ncrcment ITRP^lTRP+l and r=(ITRP+ITRQ)/2 



Compute AP, r & AQf, where iBl MM (itw«k) and ,m 




Calculate line flows, and 
output indications of 
transformer tnp position and 
reactive power generation at 
PV-nodcs 



YES 



G 



STOP 




i 



Comoute TROl usine eon. (18) for only PO-nodcs 



Solve eqn. (15) for TAV1 and update PQ-nodc magnitudes using [V] m [V] + [AVI 
While solvine (15). skin all the rows and columns corresoondine to PV-nodcs 



Adjust loadflow solution, if ccnerator reactive power generation and transformer tao Dositlon limits arc violated 



^ Increment fTRP=rTRP+ 1 and r*QTR P+ITRQV2 



Flg.lb IPrior Art: Flow-chart: Super Super Decoupled Loadflow (SSDL) Method 

2/10 



PAGE 4118 * RCVD AT 8(21/2008 2:44:05 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-6/2 * DNIS:2738300 * CSID:4163977930 * DURATION (mm-ss):02-28 



08/21/2008 14:40 4183977930 HIGH PARK PARKDALE PAGE 05/18 




Fig. 2a: One-line diagram of IEEE 14-node network 




Flg# 2d Non-redundant LeveM sub-networks of fig. 2b are regrouped to reduce 
the number of processors required without increasing the number of 
nodes in any regrouped sub-network larger than the original largest 
sub-network of 6-nodes 
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10 




12 




14 


Impedance 




Breaker 




Admittance 


Network 


— <-> 


Status 


» 


Matrix 



60 



20 



Assign Transformation 
Ratio 



30 



32 



Feeder VARS 



Assign 
Machine 
VARS 



62 



40 



42 



Feeder MW 



44 



Generator Loads 



Adjust Node 

MW 
Distribution 



50 



Assign Initial Approx. or Guess 
Loadflow solution, and Read data of 
Operating Limits of various Network 
Components, including Generator 
Excitation and Transformer Tap- 
changing Limits 



Form & Store 
Constant Gain 
Matrices, 
[Y9], [YV] 



Perform Loadflow 

Calculation by 
Defining/Forrning 
& Solving any of 
the Load Flow 
Models of the 
Power Network 



64 



Machine 
Excitation Control 



Transformer 
Tap Control 



Load Flow Solution including 
Generators Reactive Power and 
Transformers Turns Ratio 
Indications 



Fig. 6: Load-Flow Calculation for Voltage Control in Electrical 

Power System 
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10 



( START ) 



Obtain on-line data 



20 



Initial Given/Established Specification of Controlled Parameters (Real 
and Reactive Power at PQ-nodes, Real Power and Voltage Magnitudes 
at FV-nodes, and Transformer turns ratio etc-) 



30 



40 



NO 



60 



Correct/change One or 
More Controlled 
Parameters 



Loadflow 
Calculation 



Estimation 
of 

Power System State 




50 



Evaluation, Good? 
(No over load & No 
under/over Voltage?) 



YES 



/ j 

1 


t 70 


Effect Actual Control 
To set finally obtained 
Controlled Parameters 



(W) 



Fig. 5: Loadflow Calculation in Power Flow Control and/or 
Voltage Control in Electrical Power System 
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Main/Server 
Processor, 
which is a 
delegating 
and 

coordinating 
processor 



< ► 



Processor- 1 



< — ► 



Processor- 1 
Memory 



« ► 



Processor-2 



* — ► 



Processor-2 
Memory 



« ► 



Processor-n 



« — ► 



Processors 
Memory 



Processor- Main 
Memory 



Common 

memory 

shared by all 

processors 

including 

Main/Server 

processor 



Fig. 4: Invented Parallel computer Architecture/organization 
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SERVER-PROCESSOR 



A-PARALLEL-PROCESSOR 



Q START 



21 



Read system data, assign nn initial approx. 
solution, or use flat-start to ttiitializc vector 
V(F) T and initialize iteration count r=1 



Form Nodal Admittance Matrix for a sub- 
net wotIc, and store it In the local memory 
of an assigned processor 



22 



23 



Initialize maximum real and imaginary 
corrections DEMX=0.0 and DFMX=0.0. and 
VV(J)= CMPLEX (0.0, 0.0) 



26 



27 




read relevant dements of V(I) from 
commonly shared memory by alt processors 



24 



Perform two GSPL iterations for each sub- 
network, Steps-4 to 88 or 99 in Fig, 3a to 
calculate new estimate of voltage for each 
sub-network nodes 



25 



VV(0 = VV(0 f (number of contributions to each clement) 



Calculate IW(I>V(1)]. and Compute changes in the real 

and imaginary pans of the nodc-p voltage hy using 
relations C7) and (8), and replace current value of DEMX 
and DFMX respectively in case any of them is larger. 



28 



Calculate accelerated value of V V(I) by relation 
(9) and Perform operation V(I)=VV(I) 



rsir+l 




29 



Calculate line flows, and 

output indications of 
Iranaformer tap position 

and reactive power 
generation at PV-nodes 



Q STOP J 



Fig. 3bl Invention: flow-chart of ParaHel-Gauss-SeideNPatel Loadflow 
(PGSPL) Method 
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( START } 



Rend system data and assign an initial approx. solution" or use flatafeirt I 

j — * — 1 



Form Nodal Admittance Matrix. Initialize Iteration count r=T 



Initialize node count p=I> and maximum real and imaginary corrections DEMX=0.0 and DFMX=0.0 U 




ye? 



Compute Qp^'by relation (G) after adjusting complex 
voltage for .-jpecifiod value by relation (10) 



1 


no 


Set SH^PSHp+j Q p ^» 




SctSH p = PSHp + jQ p m 



Compute V p CrM) from cqns. (27), (28), and (29) and adjust 
complex voltage for specified value by relation (TO) 



5etSH P ^PSHp +iQ P rn 

i : : 



Compute Vp^' 5 from cqns. (27), (28), and (29) 



88 



10 



Compute changes in the real and imaginary parts of the nodc-p 
voltage by using relations fj) and (8), and replace current value of 
DVRMX and DVIMX respectively in case any of them is larger 



99 



11 



Calculate accelerated value of V/* 0 by relation 
(9) and update voltage for immediate use in the 
next node- voltage calculation by V p r * Vp (Ml) 



> r=r+l 



p=p+l 




Q STOP ^} 



Calculate line flows, and 

output mdicinons of 
transformer tap position 

and reactive power 
generation at PV-nodcs 



14 



Fig. 3a: Invention: flowchart of Gauss-Seidel-Patel Loadflow (GSPL) Method 
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1 T| 5 



Fig* 7: An Exemplary 6-node Power System 

Nodes: 1, 2, 3 are PQ-nodes 

Nodes: 4 and 5 are PV-nodes 

Nodes: 6 is the slack/swing/reference node 

Transformers Tl and T2 are tap-changing 
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